Summary. Observations of the behaviour of squirrel monkeys, including 8 opposi te\x=req-\ sex pairs during daily 30-min social encounters and 2 mixed-sex permanent groups during daily 30-min observation sessions, over a 14-month period were used to determine the periodicity of the oestrous cycle and annual mating season. The median and modal length of the oestrous cycle was 8 days, within which copulations were limited to a 1\p=n-\2day period. In a cyclic female, plasma progesterone levels over a 24-day period dropped from 85\p=n-\151 ng/ml to 25 ng/ml 2 days before oestrus. In non-cyclic females plasma progesterone values were< 15\m=.\4 ng/ml. Males exhibited a 6\m=.\8\p=n-\19\m=.\7week 'season' of copulation and ejaculation. The onset of this 'mating season' in August coincided with the annual peak in male body weight (the 'fatted male' phenomenon).
Introduction
Squirrel monkeys appear to have a relatively discrete 3-month breeding season in their native habitats of Central and South America (Thorington, 1968 ;  Baldwin & Baldwin, 1971; Klein, 1974) , within a troop transplanted to Florida (DuMond & Hutchinson, 1967 ;  Baldwin, 1968 Baldwin, ,1970 , and under captive conditions (Latta, Hopf & Ploog, 1967; Rosenblum, 1968; Clewe, 1969; Hutchinson, 1970; Travis & Holmes, 1974) . This seasonal breeding was indicated by seasonality of births, spermatogenesis in testicular biopsies, increased body size of males ('fatted male' phenomenon), and incidental obser¬ vations of copulation.
The length of the oestrous cycle is, however, undecided. Reports based solely on vaginal cytology have been variable, giving cycle lengths of 7-28 days (Denniston, 1964; Lang, 1967; Rosenblum, Nathan, Nelson <& Kaufman, 1967;  Hutchinson, 1970; Srivastava, Cavazos & Lucas, 1970; Travis & Holmes, 1974) . A male was seen to mount one female during 3 of 4 oestrous periods at 10-13 day intervals (Travis & Holmes, 1974) , but Rosenblum et al (1967) found spermatozoa in vaginal smears every 7-9 days, Latta et al. (1967) noted receptive behaviour of a female at 7-8 day intervals, and Clewe (1969) observed mating every 5 or 6 days for up to 9 weeks when males were permitted access to groups of females for 30 min each day.
Copulation in squirrel monkeys has been observed (Rosenblum, 1968; Clewe, 1969; Travis & Holmes, 1974) , but only a small number of copulatory sequences have been described (Latta et al, 1967; Baldwin, 1968) .
In the present study, observations were made for 14 months on the behaviour of 8 opposite-sex pairs of squirrel monkeys during daily 30-min social encounters, and on the behaviour of two groups of squirrel monkeys of mixed sex during daily 30-min observation sessions.
Materials and Methods
Six adult male ('fatted' body weight: 1000-1250 g) and 9 adult female (body weight: 540-578 g) wild-reared squirrel monkeys (Saimirí sciureus) were obtained directly from Iquitos, Peru, 3 months before the study began. The blood was withdrawn, between 12.00 and 14.00 h, from the saphenous vein while the untranquillized female was gently held in a restraint device. The females voluntarily entered the tubular Plexiglas restraint device for pieces of banana, and were accustomed to the procedure which had been followed daily for the previous 9 months to obtain vaginal smears.
The concentrations of progesterone were measured by radioimmunoassay (Karsch, Krey, Weick, Dierschke & Knobil, 1973) . The specificity of the antiserum (IHT-R11-7) obviated the necessity for chromatography. With 50 µ aliquots of plasma the limit of sensitivity equalled 0-2 ng/ml, the recovery of [14C]progesterone was 87 ± 0-6%, and the interassay coefficient of variability was 11-7%. Each assay of squirrel monkey progesterone was performed in duplicate without knowledge of the animal.
The males were weighed at 2-week intervals throughout the study to give an index of the 'fatted male' phenomenon (DuMond & Hutchinson, 1967; Nadler & Rosenblum, 1972 (Latta et al, 1967; Baldwin, 1968 Baldwin, ,1971 . Because of large individual differences in body weight and because of linear growth trends due to improved health after arrival from Peru, the body weight data were expressed as % deviations from individual linear regressions (Text- fig. 4 ) and averaged for the 6 males. All males except No. 68 showed a peak in body weight in August 1974, the beginning of the 'mating season'. The average weight for the year for the 6 males was 971-7 ± 35-5 g, compared with that of 1075-8 ± 32-7 g in August. 
Text- fig. 4 . Annual changes (mean ± S.E.M.) in body weight of 6 male squirrel monkeys weighed at 2-week intervals.
Discussion
The reproductive cycle of the female squirrel monkey is characteristic of an oestrous cycle rather than a menstrual cycle which occurs in Old World monkeys and apes (Butler, 1974) , because there is no menstrual bleeding and the female accepts coitus only during a limited period of behavioural receptivity. In the present study, the sexual behaviour of the male was used as an index ofthe sexual attractiveness and receptivity of the female. Successful mounts occurred on only 2 days of the cycle, and mostly on only 1 day. Mounts attempted on other days were refused by the females. There were no obvious and reliable indices of oestrus other than the occurrence of mounts and intro¬ mission resulting in ejaculation. Slight swelling of the external genitalia of the female was occasionally observed (Wilson, 1977) but this was not a reliable indicator of behavioural oestrus. A copious thick white vaginal discharge (Wilson, 1977) lasting for 1-2 days was recorded on 17 occasions and sometimes (5 occasions) occurred 2-4 days after copulation and ejaculation, but it was never a reliable index of behavioural oestrus, contrary to the apparent association with vaginal oestrus (Lang, 1967; Clewe, 1969; Srivastava et al, 1970; Travis & Holmes, 1974) .
The 8-day median and modal length of the oestrous cycle determined in this study is in accord with other reports of an 8-13 day cycle (Lang, 1967; Rosenblum et al, 1967; Hutchinson, 1970; O'Connor & Wolf, 1971 ; Travis & Holmes, 1974) . The squirrel monkey therefore appears to have a short oestrous cycle, unlike that of other primates (except Tupaia, Sorenson <& Conaway, 1968) which exhibit oestrous cycles (Butler, 1974) . In this they also differ from other Cebidae (Cebus and Áteles, Butler, 1974) , and from Old World monkeys and apes which generally have menstrual cycles of about 30 days duration (Butler, 1974) .
The plasma progesterone levels in Female 54 were similar to those reported by O'Connor & Wolf (1971) and the peak levels were about 6-25 times higher than those found in Old World monkeys (Knobil, 1973; Eaton & Resko, 1974; Resko, Koering, Goy & Phoenix, 1975) , and the prosimian, Galago crassicaudatus (Eaton, Slob & Resko, 1973) . The New World marmoset, Saguinus oedipus, has peak plasma progestin levels of 221-326 ng/ml (5 females) every 15 days (Preslock, Hampton & Hampton, 1973) The behavioural events immediately preceding ejaculation, several mounts with unintromitted and intromitted thrusts, as described in this study, are for the most part similar to other descriptions of copulation in squirrel monkeys. Baldwin (1968) noted that ejaculations among semifreeranging animals were preceded by 4-5 mounts, and that there were 13-14 sec of pelvic thrusting per mount. The animals studied by Latta et al. (1967) , however, took many more intromissions to ejaculation: 4 ejaculations were preceded by an average of 16 mounts of which 13, on average, were characterized by slow 'intromitted' thrusts. An accurate count of unintromitted thrusts in the present study was sometimes impossible when the thrusting movements were rapid and shallow, and only numbers of discrete thrusting movements were recorded. The unintromitted penis could often be seen, and the changing orientation of the pelvis was also an indication of the lack of intromission.
The 'mating season' of individual males in this study extended for 68 to 19-7 weeks, which compares well with that of 8-12 weeks for semifree-ranging squirrel monkeys (DuMond & Hutchinson, 1967; Baldwin, 1968) . In Peru, the mating season of squirrel monkeys extends through July and August (DuMond <fe Hutchinson, 1967; Baldwin & Baldwin, 1971 November through February. The novel social milieu of the animals' initial social encounters may have stimulated sexual activity. Clewe (1969) , Lang (1967) , Hutchinson (1970) and Travis & Holmes (1974) have all reported frequent mounts when groups of squirrel monkeys are first formed and much social excitement is apparent. The second laboratory 'mating season', starting in August, coincides with the Peruvian season. There was an August peak in male body weight (the 'fatted male' phenomenon), which likewise occurs seasonally in free-ranging squirrel monkeys (DuMond & Hutchinson, 1967) and is testosterone-dependent (Nadler & Rosenblum, 1972 Hutchinson, 1967) . Humidity varied in the laboratory, but was maximal in summer, whereas in Peru summer is the dry season. Only long-term study can reveal whether the August mating and 'fatting' observed in the laboratory are due to a circennial rhythm.
